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Key Finding #6: “Reduced seaice is very likely to increase marine transport and
access to resources.”
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Climate model projections of sea ice extent:
2000 - 2100

March September
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Possible ~ Ice-Free
Arctic Ocean in 2050
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Arctic Council, PAME-led Arctic Marine
Shipping Assessment

* Lead Countries: Canada, Finland, and USA

« Key Countries & Regions: Norway & Russia (Norwegian-Barents-
Kara seas), Iceland, Denmark-Greenland-Faroe Islands, Sweden

* Timeline: 2005 - 2009 (Completion Spring 2009)

o Electronic Survey Questionnaire ~ Sent to SAOs Jan 2006;
Continuing 2004 Data Collection from the Arctic States

* Inclusive Participation: Member States, Permanent Participants,
Council Working Groups; Council Observers; Shipping Industry;
Ship Classification Societies; Research Organizations; Others
~ Key Challenge: Many Non-Arctic Stakeholders

PAME



Timeless Arctic

i -."Marlge sport i

Arctlc I\/Iarlne Vessel Act|V|ty AMSA Shlp Types :

~Tankers ~ Bulk Carriers . . ———
: antglner Ships ~Tug-Barge Comb;,n’ﬁf"ons R
Fishing Vessels ~ Ferries ~ Passenger Vesselsv’(;rwse Ships, .= |
Research Vessels ~ Offshore Supply Vessels

ICebreakers (Government & Commercial) ~ Others



Icebreaker Transits to the North Pole &
Trans-Arctic Voyages (1977-2007):

* 72 Transits to the North Pole « 28 Ship Transits to the NP in 2004-2007
(60 Russia, 5 Sweden, 3 USA, P
2 Germany, 1 Canada, 1 Norway) « 7 Trans-Arctic Voyages (1991, 1994,

1996, 2005
e Single Non-summer NP Voyage )

(Sibir Voyage May-June 1987)
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25 May 1987
Soviet Nuclear Icebreaker Sibir
‘A Walk Around the World!’
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Annual Traffic: Northern Sea NSR Ships & Voyages
Route (thousand tons)

1987 — 331, 1306

i’ 1990 — 252 , 886
1995 - 134, 309
2000 - 52, 169

J 2003 - 47, 160




The Northern Sea Route
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Future Varandey Arctic Marine Transport System

Seasonal Sea i AF

Open Water — lceBoundary t{r; ?
Tankers to Market Ice Class 4 3

Shuttle tankers
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Year- round
Navigation

Distance (Nautical Miles)
Hamburg to Yokohama

Northern Sea Route ~ 6,920
Suez Canal ~ 11,073
Panama Canal ~ 12,420
Cape of Good Hope ~ 14,542

r

Strait of Malacca

INSROP (1999)




Scenarios on the Future of
Arctic Marine Navigation in 2050

more demand

Arctic Race /\ Arctic Saga

High demand and unstable High demand and stable
governance set the stage for a governance lead to a healthy rate
“no holds barred” rush for of development that includes
Arctic wealth and resources. concern for preservation of Arctic

ecosystems and cultures.
unstable stable &
& ad-hoc < GOVERNANCE > rules-based
Polar Lows

Polar Preserve
Low demand and unstable

Low demand and stable
governance bring a murky and governance slow development in
under-developed future for the the region while introducing an
Arctic. extensive eco-preserve with
stringent “no-shipping zones”.
less demand

AMSA/GBN Scenarios Workshops ~ April & July 2007 &m
The Future of Arctic Marine Navigation in 2050 '

SOURCES & & TRADE

&

ARCTIC MARINE
SHIPPING ASSESSMENT




Sea lce

® Extent
decrease
is largest
during
summer

Extent
decrease
is largest
since

late 1980s

Extent
seasonal
decreases
since
1950s

Sea Ice Extent (million km?)
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sea ice concentration (3o)
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16 September 2002

Mordey Ssptember 16 AT7:11:45 A COT

Univer=sity of [1linois - The Cryosphere Today



100

sea ice concentration (%)

16 September 2002

Mordey Ssptember 16 AT7:11:45 A COT

Univer=sity of [1linois - The Cryosphere Today
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*Eric Brossier

French Expedition Yacht

Captain Eric Brossier
47 ft, ~ 25 tons
30 July — 31 August 2002
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sea ice concentration (%)
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16 September 2003

’ Tuesday September 16 @7:11:08 &1 COT

University of []li'm;rlt = The Cryosphers Thdu;
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sea ice concentration (%)
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16 September 2004

' Thursdsy Septerbsr 16 B7111:36 AF COT

University of [11inois - The Cryosphere Today
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16 September 2006
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11 September 2007
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University of [1linois - The Cryosphere Today



11 September 2007
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University of [1linois - The Cryosphere Today
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Changing Nature of Multi-year Arctic Sea lce

Thicker
.Sea I_ce Y

Canadian Archipelago

(OpenWater)OW 0 1 2 3 4 5 6 8 10+ Years



Changing Nature of Multi-year Arctic Sea lce

Possible Trans-Arctic Routes
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Arctic Sea Ice Decline: Faster Than Forecast (GrL,1 May 07)



‘Wild Card’ Issue 1~ Multiple Ocean Use
Management & Enforcement

Bowhead Whale Migrations & Arctic Marine Operations
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‘Wild Card’ Issue 2 ~ Arctic Ship Emissions
& Uncertain Regulation

New Scientist
22 July 2006

New pathway to
pollution in Arctic

(ME of the banuses of ghobal wp.u’n’-in.g
i5 tha potential for newe shipping
rowtes to open up thoough the Arctlc
3% ice retreats, shortening journeys by
many thousands of miles, There ks a
downside, howewer e

significantly baast
lewels of low-lying ozone as ship
ihausts pump pollitants into the
pristine environment.

Llirmate models indicate that the
northern passages = the north-east
coast of Sibena, northern Maska and
around the (anadian archipelago =
may be open to shipping duning the
summer modaths from around 2050

onwards. Claire Granier, from the
University of Pierre and Marie Curie in
Faris, France, and her colleagues
calculated the likely azone emissions
assodated with such a scenario,
assuming that the routes would be
atoessible for six months of the year.

MISSI0NS OF NICTOREN DXITES an
tarbon monoxide from ships could
triple azone levels, making them
tomparable to those in industrialise
reglons today (Geaphisical Research
Letters, B0 101009/ 2006GL026180),

IHit AFELIC 15 @ Wery sensitine
region and these very high ozone
bevels are likely to have a sariows
impact on plant life," says Wrike
Miemeder, 2 co-author from the Max
Plank Institute for Metesrslopy [
Hambasrg, bermany.

New northern
passages could
significantly boost
levels of low-lying
ozone as ship
exhausts pump
pollutants into the
pristine environment.

Emissions of nitrogen
oxides and carbon
monoxide from ships
could triple ozone
levels, making them
comparable to those in
industrialized regions
today.



500 m
2500 m
200 NM EEZ

CHUKCHI

SEA
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Today’s Maritime Arctic
(200 NM Exclusive Economic Zone)

GREENLAND
(DENMARK)

‘Wild Card’ Issue 3A

(M acnab 2000)




Hypothetical - Future Maritime Arctic
(After UNCLOS Article 76)

2500 metres -
200 NMEEZ __ _ msassssssssss
Cuter limits

(Macnab 2000)

‘Wild Card’ Issue 3B



Future Convoy Requirements?
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The M arltlme Ar ctic of the Future?
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Opportunltles Challenges & Risks

100 ! Tuesdey September 11 @414 PHOCOT
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sea ice concentration (%)

University of [1linois - The Cryosphere Today



Sailing Cruiseto the North Pole in 2035-2040 ?

a 20 40 80 ga
September Ice Concentration




AM SA Final Report Structure:
Assessment Topics
* Introduction & Geography
= History & Governance
= Current Levels (2004) of Arctic Marine Use
* Indigenous Arctic Marine Use (Town Hall Meetings)
= Scenarios & Futures (2020/2050)
= Environmental Impacts
» Social & Economic Impacts
= Arctic Marine Infrastructure

= Assessment Findings & Research Agenda



Potential AM SA Findings

Primary Driver ~ Regional & Global Natural Resource Development
Continued Sea Ice Retreat ~ Increased Access

New Ship Technologies ~ Allow Greater Access & Independent
Operations (No Convoys)

Minimal Arctic Infrastructure to Support Expanded Marine Activity

Greatly Enhanced Monitoring Required

Balance ~ Freedom of Navigation with Coastal State Marine Safety &
Environmental Protection Interests
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